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(54) RESOLVER

(57)  Aresolver (1) is provided with a rotor plate (41)
fitted to a key groove in a rotating shaft (42) and connect-
ed to the rotating shaft (42), and also with a resolver
stator (2) for detecting the rotational position of the rotor
plate (41). The resolver stator (2) is provided with a re-
solver cover (30) for protecting a coil board (20) of a stator
core (11) and fixed to the stator core (11). The coil board
(20) is provided with holes fitted to stator pins (12) which
are projection of the stator core (11), coil patterns (21)
each formed so as to center on the respective hole, and
lead wires (27) connected to the coil patterns formed on
the coil board (20). The outer peripheral portion of the
stator core (11) is provided with long mounting holes for
fixing the resolver to the housing of a rotating machine,
such as an electric motor or a generator, and also with
engaging holes engaging with claws of the resolver cover
(30).
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a resolver, and
more particularly to a resolver having an annular resolver
stator for detecting a rotational position of a resolver rotor
connected to a rotating shaft of a rotating machine, and
a resolver cover for protecting an annular coil board pro-
vided at the resolver stator.

BACKGROUND ART

[0002] Generallyinrotating machines, suchasanelec-
tric motor, and a generator, rotation sensors using a Hall
IC, aresolver and the like for detecting the rotational po-
sitions of rotational shafts are provided. Especially in hy-
brid powered vehicles, fuel cell powered vehicles, electric
vehicles and the like intended for use in severe environ-
ments, resolvers of simple structure highly compatible to
their environment are used, and control of the rotating
machines is performed in accordance with the detected
rotational position information.

[0003] A typical resolver for detecting a rotational po-
sition includes a resolver stator having an exciting coil
for exciting a resolver rotor, a first detecting coil and a
second detecting coil, and a resolver rotor connected to
a rotating shaft.

[0004] Because the rotational position detection pre-
cision ofthe resolver is influenced by the patterns of wind-
ings of the first detecting coil and the second detecting
coil, wire is wound precisely so as to be achieve a nec-
essary measurement precision, and it is necessary to
prevent this state from being disturbed by external force
or the subsequent operation and the like. Therefore, care
has to be taken on handling of it.

[0005] Japanese Patent Laid-Open Publication No.
2007-171131 (Patent Document 1) and Japanese Patent
Laid-Open Publication No. 2007-192640 (Patent Docu-
ment 2) each disclose art in which, in consideration of
the above-noted factors, the area of the side surface of
a resolver rotor extending in a diameter direction is con-
figured to change with a change in the rotational position
instead of the structure of winding a wire on a projected
core opposed in the diameter direction to the resolver
rotor from a resolver stator, and an annular coil board
with an exciting coil, a first detecting coil and a second
detecting coil being formed on the board as a coil pattern
is used, whereby windings are formed precisely and re-
duction in thickness of a resolver main body is realized.

PRIOR ART DOCUMENT
PATENT DOCUMENTS
[0006]

Patent Document 1: Japanese Patent Laid-Open
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Publication No. 2007-171131
Patent Document 2: Japanese Patent Laid-Open
Publication No. 2007-192640

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] In the art described in each of the aforemen-
tioned documents, an annular coil board is stacked on a
base plate having a projected core, and the stacked an-
nular coil board is held in such a manner as to be fixed
to a base plate by a plurality of holding claws provided
at a cover from the outer peripheral portion. By adopting
such a shape, assembly with high precision is realized
without adjustment after assembly.

[0008] However, when fixing is provided by a plurality
of holding claws provided on the cover, lifting of portions
which are not held due to expansion and shrinkage by
temperature change occurs, the coil board outer periph-
eral ends are not protected, and only the function as the
cover on the resolver rotor side is performed.

[0009] Thus, itis an advantage of a resolver cover of
a resolver according to the present invention to realize
protection of a side at a resolver rotor and an outer pe-
ripheral end of the coil board by being compatible with
expansion and shrinkage by temperature change without
increasing the number of components.

MEANS FOR SOLVING THE PROBLEMS

[0010] In order to attain the advantage noted above,
the present invention is provides a resolver having an
annular resolver stator for detecting a rotational position
of a resolver rotor connected to a rotating shaft of a ro-
tating machine, and a resolver cover for protecting an
annular coil board provided at the resolver stator, wherein
the resolver stator has a stator core forming a magnetic
field of the coil board and having a plurality of projections
fitted to the coil board, and a fixing section provided with
a plurality of engaging holes for fixing the resolver cover
and which is provided at an outer peripheral portion of
the stator core to fix the resolver stator to a housing of
the rotating machine, and the resolver cover has a plu-
rality of arms formed to cover the coil board and which
extend in an outer periphery direction, and a claw pro-
vided at a tip end of each of the arms and which engages
with the engaging hole of the resolver stator.

[0011] Further, in the resolver according to the present
invention, it is preferable that the claws provided at the
arms of the resolver cover engage with an inner periph-
eral side of the engaging hole of the resolver stator to fix
the position of the coil board.

[0012] Further, in the resolver according to the present
invention, it is preferable the coil board is fitted to the
resolver stator having a plurality of projections, a groove
is provided at an outer periphery of an end portion of
each of the projections of the resolver stator projected
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from the coil board, through-holes fitted to the projections
are provided in the resolver cover, claws provided at the
through-holes of the resolver cover engage with the
grooves of the projections, to thereby fix the position of
the coil board.

[0013] Further, in a resolver according to the present
invention having an annular resolver stator for detecting
a rotational position of a resolver rotor connected to a
rotating shaft of a rotating machine and a resolver cover
for protecting an annular coil board provided on the re-
solver stator, the resolver stator has a stator core forming
a magnetic field of the coil board and having a plurality
of projections fitted to the coil board and provided with
grooves on outer peripheries of end portions, and a fixing
section provided at an outer peripheral portion of the sta-
tor core to fix the resolver stator to a housing of the ro-
tating machine, and the resolver cover is provided with
though-holes fitted to projections of the resolver stator,
and a claw provided at each of the through-holes of the
resolver cover engages with the groove of each of the
projections, whereby the position of the coil board is fixed.

ADVANTAGE OF THE INVENTION

[0014] By employing the present invention, it is possi-
ble to realize a resolver compatible with expansion and
shrinkage resulting from temperature change, and can
protect the side at the resolver rotor and the outer pe-
ripheral end of the coil board without increasing the
number of components is provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is a schematic configuration view showing a
configuration of a resolver according to an embodi-
ment of the present invention;

FIG. 2 is an external view showing a resolver stator
according to the embodiment of the present inven-
tion;

FIG. 3 is an external view showing a stator core ac-
cording to the embodiment of the present invention;
FIG. 4 is an external view showing a coil board ac-
cording to the embodiment of the present invention;
FIG. 5 is an external view showing a resolver cover
according to the embodiment of the present inven-
tion; and

FIG. 6 is an explanatory view for explaining a sec-
tional structure of a resolver stator of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] Hereinafter, the best mode (hereinafter, called
an embodiment) for carrying out the present invention
will be described with reference to the drawings.

[0017] FIG. 1 shows a configuration of a resolver 1.

10

15

20

25

30

35

40

45

50

55

The resolver 1 has a rotor plate 41 fitted to a key groove
of a rotating shaft 42 and connected to the rotating shaft
42, and a resolver stator 2 for detecting a rotational po-
sition of the rotor plate 41. The resolver stator 2 includes
a resolver cover 30 for protecting a coil board 20 on a
top surface of a stator core 11 and fixes the coil board
20 to the stator core 11, and the rotor plate 41 and the
stator core 11 are formed by multilayered bodies of elec-
tromagnetic steel plates. When the exciting frequency is
small, ordinary steel plates may be adopted as the ma-
terial of the rotor plate 41 and the stator core 11 instead
of electromagnetic plates.

[0018] The coil board 20 is provided with holes fitted
to stator pins 12 which project from the stator core 11,
coil patterns 21 each formed so as to center on the re-
spective holes, and lead wires 27 connected to the coil
patters formed on the coil board 20.

[0019] FIG. 2is a view showing the appearance of the
resolver stator 2. The resolver cover 30 protects the coil
board 20 which overlays the rotor plate, and fixes the coil
board 20 disposed on the stator core 11 by snap fits 32
which are claws of an outer peripheral portion being en-
gaged with engaging holes 13. The resolver cover 30
covers a top surface and an outer peripheral end portion
of the coil board 20 and protects the coil board 20, while
the outer peripheral portion of the stator core 11 is pro-
vided with long mounting holes 14 to be fixed to a housing
of a rotating machine, such as an electric motor or a gen-
erator, and also with engaging holes 13 engaging with
claws of the resolver cover 30.

[0020] FIG. 3 shows the stator core 11 which has a
plurality of stator pins 12 on an inner peripheral portion,
and a plurality of engaging holes 13 and mounting holes
14 provided on the outer peripheral portion. The stator
pins 12 are press-fitted onto stator core 11 after the holes
for the stator pins, and at the same time the engaging
holes 13 and the mounting holes 14 are worked by press-
fitting. One characteristic of the present embodiment is
the elimination of wasted space by providing the engag-
ing holes 13 for the resolver cover and the mounting holes
14 of the resolver stator in the outer peripheral portion of
the stator core 11.

[0021] FIG. 4 shows the coil board 20. The coil board
20 has a three-layer structure comprising an exciting coil
board 24, a coil board 25 for a cosine phase which is a
first detecting coil, and a coil board 26 for a sine phase
which is a second detecting coil, and the respective coils
are provided so as to center on a plurality of through-
holes 22 fitted to the stator pins 12. The respective coils
are wired to the terminal 23.

[0022] FIG. 5 shows the resolver cover 30 and an en-
larged view of a snap fit 32 at its outer peripheral portion.
The resolver cover 30 is provided with through-holes
where end surfaces of the stator pins 12 are exposed
and snap fits 33 for pins which engage with the stator
pins 12 on an inner peripheral portion, and the snap fits
32 which engage with the resolver stator 2 on an outer
peripheral portion.
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[0023] One characteristic of the present embodiment
is the provision of the snap arms 31 at the outer peripheral
portion of the resolver cover 30, and the snap fits 32 at
tip end portions of the snap arms 31. By employing such
a configuration, the resolver cover 30 is brought into close
contact with the resolver stator by catch of the snap fits
32 using deflection of the snap arms 31. The snap fits 33
for pins enhance close adherence in addition to fixing the
components.

[0024] FIG. 6 shows a sectional structure of the resolv-
er stator 2, and will be used to described the structure of
the resolver stator 2. The resolver stator 2 is comprised
by the stator core 11, the coil board 20 and the resolver
cover 30. A groove 15 is provided at an outer periphery
of an end portion of the stator pin 12, which is press-fitted
into the stator core 11. The coil board 20 is disposed on
a top surface of the stator core 11 so as to be fitted to
the stator pin 12. The coil board 20 has a three-layer
structure comprising the exciting coil board 24, the coll
board 25 for a cosine phase and the coil board 26 for a
sine phase in sequence from the top. The exciting coil
board 24 is provided with notches for smoothly mounting
the snap fit 33 for a pin.

[0025] Theresolvercover30is disposedsoastocover
the coil board 20. The resolver cover 30 comprises the
snap fits 33 for pins engaging with the stator pins 12, an
outer peripheral wall 35 which is in contact with an outer
peripheral portion of the coil board 26, the snap arms 31
extending in the outer peripheral method from the outer
peripheral wall 35, and the snap fit 32s provided at the
tip end of the snap arms 31.

[0026] The outer peripheral wall 35 of the resolver cov-
er 30 acts on a snap fit 32 as a support point when the
snap fit 32 is inserted into the engaging hole 13 of the
stator core 11 and the snap fit 32 is engaged with the
stator core 11 by the deflection of the snap arm 31 while
the outer peripheral wall 35 is brought into close contact
with the stator core 11 by the reaction force, such that
the coil board 20 is fixed to the stator core 11.

[0027] As described above, by employing the present
embodiment, a resolver 1 which is able to deal with ex-
pansion and shrinkage caused by temperature changes
and capable of protecting the side at the resolver rotor
and the outer peripheral end of the coil board can be
realized without increasing the number of components.
It should be noted that although in the present embodi-
ment both the snap fits 32 at the outer peripheral portion
and the snap fits 33 for pins engaging with the stator pins
12 on the inner peripheral portion are provided, the coil
board 20 may be fixed by using just one of these two
types of fits. When only the snap fits 33 for pins on the
inner peripheral portion are used, the snap arms 31 at
the outer peripheral portion, the snap fits 32 and the en-
gaging holes 13 of the stator core 11 are not needed.
Similarly, when only the snap fits 33 for pins on the outer
peripheral portion are used, it is obvious that the snap
fits 33 on the inner peripheral portion and the grooves 15
provided at the stator pins 12 are not needed. Further,
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when it is not necessary to provide grooves in the stator
pins 12, the projection portions of the stator pins 12 can
be integrally formed during pressing of the stator core 11.

INDUSTRIAL APPLICABILITY

[0028] The resolver according to the present invention
is compatible with expansion and shrinkage by temper-
ature change, capable protecting the side at the resolver
rotor and the outer peripheral end of the coil board without
increasing the number of components, and can be used
for a hybrid powered vehicle, a fuel cell powered vehicle,
an electric vehicle and the like.

DESCRIPTION OF SYMBOLS

[0029] 1 RESOLVER, 2 RESOLVER STATOR, 11
STATOR CORE, 12 STATOR PIN, 13 ENGAGING
HOLE, 14 MOUNTING HOLE, 15 GROOVE, 20 COIL
BOARD, 21 COIL PATTERN, 22 THROUGH-HOLE, 23
TERMINAL, 24 EXCITING COIL BOARD, 25 COIL
BOARD FOR COSINE PHASE, 26 COIL BOARD FOR
SINE PHASE, 27 LEAD WIRE, 30 RESOLVER COVER,
31 SNAP ARM, 32 SNAP FIT, 33 SNAP FIT FOR PIN,
35 OUTER PERIPHERAL WALL, 41 ROTOR PLATE,
42 ROTATING SHAFT

Claims

1. Aresolver having an annular resolver stator for de-
tecting a rotational position of a resolver rotor con-
nected to a rotating shaft of a rotating machine, and
a resolver cover for protecting an annular coil board
provided at the resolver stator,
wherein the resolver stator has
a stator core forming a magnetic field of the coil board
and having a plurality of projections fitted to the coil
board, and
a fixing section provided with a plurality of engaging
holes for fixing the resolver cover and which is pro-
vided at an outer peripheral portion of the stator core
to fix the resolver stator to a housing of the rotating
machine; and
the resolver cover has
a plurality of arms formed to cover the coil board and
which extend in an outer periphery direction, and
a claw provided at a tip end of each of the arms and
which engages with the engaging hole of the resolver
stator.

2. The resolver according to claim 1,
wherein the claw provided at the arm of the resolver
cover is engaged with an inner peripheral side of the
engaging hole of the resolver stator, whereby the
coil board is fixed to the resolver stator.

3. The resolver according to claim 2,
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wherein the coil board is fitted to the resolver stator
having a plurality of projections, a groove is provided
at an outer periphery of an end portion of each of the
projections of the resolver stator projected from the
coil board, through-holes fitted to the projectionsare &
provided in the resolver cover, claws provided at the
through-holes of the resolver cover engage with the
grooves of the projections, whereby the coil board
is fixed to the resolver stator.

10
A resolver having an annular resolver stator for de-
tecting a rotational position of a resolver rotor con-
nected to a rotating shaft of a rotating machine, and
a resolver cover for protecting an annular coil board
provided on the resolver stator, 15
wherein the resolver stator has
a stator core forming a magnetic field of the coil board
and having a plurality of projections fitted to the coll
board and provided with grooves on outer peripher-
ies of end portions, and 20
a fixing section provided at an outer peripheral por-
tion of the stator core to fix the resolver stator to a
housing of the rotating machine; and
the resolver cover is provided with though-holes fit-
ted to projections of the resolver stator, and a claw 25
provided at each of the through-holes of the resolver
cover engages with the groove of each of the pro-
jections, whereby the coil board is fixed to the re-
solver stator .
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